Neolithic megalith-quarrying at those outcrops. This persuasively lays to rest the misconception that Pliocene or Pleistocene glaciers might have been responsible for transporting the bluestones to Salisbury Plain (e.g. Kellaway 1971; Williams-Thorpe et al. 1997) . The dating of quarrying activity at both outcrops places the megaliths' extraction from the Preseli sources within two or three centuries of the bluestones' first erection at Stonehenge Stage 1 .
Investigating megalith-quarrying at Carn Goedog
In 2014-2016 we carried out archaeological excavations at Carn Goedog, to identify and investigate evidence for prehistoric human activity such as extraction of stone pillars from the outcrop. Scree spreads on the north, east and west sides of the outcrop inhibit access to the jointed formations of natural pillars. Only Carn Goedog's south side is easily accessible, as evidenced by surface traces of post-medieval quarrying. Cylindrical drill-holes in the surfaces of some of the quarried blocks discarded at the foot of the outcrop indicate that this quarrying was carried out using the 'plug and feather' technique. A worn trade token from beneath one of the quarried blocks dates this activity to c. AD 1800.
Test trenches in 2014 along this southern edge revealed indications of human activity dating from various periods ranging from recent centuries (Trench 3) back into prehistory (Trench 2; Table 1 ). Trench 1 was positioned at the base of that part of the outcrop just beyond the eastern edge of the early-modern quarrying debris, thus offering the potential for surviving evidence of prehistoric quarrying unmodified by the later activity ( Figure 3 ).
The outcrop here consists of some of the most impressive natural pillars not only within Carn Goedog but amongst all of Preseli's outcrops of spotted dolerite, some in situ examples at Carn Goedog being as long as 4m (Figure 4) . Recesses in the face of this section of the outcrop reveal where pillars are now absent, with no trace of them being evident in the boulders and rubble at the foot of the outcrop. The fresh faces of the in situ pillars in this part of the outcrop contrast with the smoothed and weathered surfaces of the remainder of Carn Goedog's outcrop.
One recess is large enough for four or five 4m-long x 0.7m x 0.5m pillars to have been removed from this part of the outcrop ( Figure 5 ). It has been blocked at some point in the past by the detached top of a pillar toppling into the front of the recess. A 0.50m-deep deposit of sediment filling the bottom of this recess produced Corylus avellana charcoal dating to 2130-1900 cal BC (OxA-31681; 3629±29 BP) and cal AD 1680 -1940 116±24 BP) , indicating that, after pillar removal from the rock face, sediments have accumulated in the resulting recess since at least as long ago as the Early Bronze Age.
Trench 1 was enlarged in 2015 and 2016 to reveal a series of features that appear to relate to prehistoric quarrying activity. At the southern foot of the outcrop, excavation revealed an artificial platform of flat slabs, many of them split, laid (with the split faces upwards) in a tongue-shaped formation 10m north-south by at least 8m east-west ( Figure 6 ). Those slabs lying against the face of the outcrop had been pressed down into underlying sediments, presumably from the weight of pillars lowered onto the platform. Away from the outcrop, the platform terminates with a vertical drop of 0.90m to the ground surface beyond. This platform is stratigraphically earlier than a series of deposits that included early-modern quarrying debris and hearths of the Roman and medieval periods. A hearth (105) set within a gap in the platform, where a slab had been removed, produced charcoal dating to 7190-6840 cal BC (OxA-31823; 8091±38 BP) and 2890-2630 cal BC (OxA-31824; 4164±30 BP). The former piece of charcoal, dating to the Early Mesolithic, is presumably residual, disturbed from layers beneath the platform when the slab was removed.
Charcoal from the buried soil on which the slabs rested and from soil in amongst them produced six radiocarbon dates in the fourth millennium BC ( South of the platform, an 11m-long x 3m-wide x 0.40m-deep ditch (129) ran northeast-southwest (Figure 7) . The sandy material dug out to create the ditch was spread in a 0.10m-thick deposit (161) extending for 4.50m beyond the ditch's southern edge, and the ditch itself was filled with closely packed rubble and large stones (some of megalithic proportions), rising 0.40m above the top of the ancient ground surface to form a barrier just 2m beyond the southern edge of the platform. Five pieces of charcoal from this stony fill produced radiocarbon dates in the Mesolithic (interpreted as residual in this redeposited ditch fill; Table 1 ), and a sixth dates to 3020-2880 BC (OxA-35154; 4307±30 BP).
Tools and quarrying techniques
The acidic soils of Carn Goedog prevent the preservation of organic materials such as bone or antler, so the only surviving artefacts are of stone. These include a large number of coarse stone tools, a handful of quartz flakes and a single flint blade. The most common of the coarse stone tools are implements with wedge-shaped profiles (n=15), generally with a wide 'blade' at one end and a narrow, thick terminal at the other end ( Figure 8 ). These exhibit numerous flake scars along the blade, along one or both sides of the implement. Some also have traces of battering on their thick ends. There are also occasional scars running between the blade and the thick end.
These wedge-sectioned coarse stone tools are interpreted as wedges, for opening up the joints between each naturally formed pillar so that it could be levered away from the outcrop. These tools are all of mudstone or sandstone, not the locally occurring dolerite, which raises the possibility that they were used because of their softness in relation to the spotted dolerite. One reason for this may be that the forces created by driving in soft stone wedges would not have caused fractures within the dolerite that might have weakened the pillar. Any fracturing would have been confined to the soft wedges and not to the monoliths.
Other coarse stone tools include a handaxe-like implement with battering along its edges. Such a tool could have been used to open up narrow joints, by widening the sides of the joint sufficiently for a wedge to be then inserted and driven in. Two such examples of joint-widening were recorded on the outcrop, where a stone tool has been used to create a narrow hollow ( Figure 9 ). Slight hollows on the edges of in situ pillars are suspected to be the remaining halves of such features where the other half has been removed with a pillar.
The presence of wedges indicates the basic quarrying technique; both stone and wooden wedges might have been employed but, of course, no wooden artefacts have survived at Carn Goedog. Ethnographic observations of monolith extraction (e.g. Hoskins 1986; Steimer-Herbet 2012) reveal the considerable extent to which organic materials -ropes, planks, timbers, and wooden tools such as wedges and mallets -are used in such quarrying operations, but the use of such materials can only be surmised in an archaeological context where organic remains do not survive.
The position of the stone platform at the base of the outcrop gives some idea of the likely sequence of pillar removal. Once a pillar was loosened from the rock face using wedges, ropes could be secured around its upper section so that it could be pulled outwards from the rock face, steadied by ropes held by workers standing on the wide, level summit of the outcrop. These people on top of the outcrop could have carefully payed out their ropes to control the pillar's descent so that it slowly pivoted down onto the artificial platform, its tip pressing some of the platform's stone slabs deep into the soil beneath. Ropes could then be reattached to lower the pillar to the horizontal on the platform.
Timbers could have been laid on top of the platform, as seen in contemporary megalith-quarrying in Indonesia (Steimer-Herbet 2012). These would have facilitated movement of the pillar, using long wooden levers, to the platform's outer edge. Here the pillar could be lowered onto a wooden sledge and hauled away with ropes. The ditch, when open and with its rubble fill, would have blocked movement from the platform and the outcrop, and may have been dug to decommission the quarry.
There is no evidence at Carn Goedog of any prepared surface or trackway leading away from the edge of the platform, and it is likely that the natural grassed surface would have sufficed. The geologist O.T. Jones records a local informant remembering her father dragging Preseli pillars to be used as gate-posts across grass scorched after a long drought (Jones 1966) ; dry turf, grass and heather would have formed a suitably slippery surface in prehistory. This ethnographic report is potentially a good analogy for prehistoric stone-moving since the many dolerite gate-posts in the area today are of equivalent size to Stonehenge's bluestones.
Megalith-quarrying at Carn Goedog and Craig Rhos-y-felin
At least five bluestone pillars (Stones 33, 37, 49, 65 & 67) were taken from Carn Goedog, and probably many more (Bevins et al. 2013) . The multiple and large recesses in the rock face are further evidence that pillar removal was extensive at this outcrop, even though quarrying in the early modern period has obscured evidence of pillar removal in the western part of the outcrop. In contrast, the bluestone rhyolite quarry at Craig Rhos-y-felin appears to have been used much less intensively (Parker Pearson et al. 2015) . At least one pillar was taken from this rhyolite source but probably no more than two or three in total.
Although pillar extraction at Craig Rhos-y-felin was more limited, its quarrying structures are similar to those at Carn Goedog. An artificial platform was constructed here, its vertical outer edge formed by a drystone retaining wall (Parker Pearson et al. 2015 : 1344 fig. 12 ). This retaining wall was built on top of alluvial sediment containing charcoal dating to the sixth millennium BC. Beyond the wall, a 2m-wide hollow way, cut into this soft riverine sediment, led from the foot of the wall away from the quarry (ibid.). The hollow way and the foot of the revetment wall were covered by a 0.20-0.35m-deep layer of charcoal-rich alluvium. Figure 10) ; the only dateable charcoal from the fill of the platform is from the sixth-fifth millennia BC (Table 2) and is likely to be residual in this redeposited material.
The dating evidence from the bluestone quarry sites at both Carn Goedog and Craig Rhos-y-felin arguably places monolith extraction in the second half of the fourth millennium BC. Most of the prehistoric dates for Carn Goedog fall within the period c. 3350-3000 cal BC whilst those for Craig Rhos-y-felin provide a slightly longer chronological span. The latest date from the platform at Carn Goedog is very close to the Neolithic date from the blocking ditch; together, they indicate that the monolith quarry was put out of use in or around the thirtieth century cal BC.
These dates coincide closely with that of 3080-2890 cal BC (at 95% confidence; OxA-18036; 4332±35 BP) from cremated human bone in an inferred primary fill of Aubrey Hole 32 at Stonehenge (Parker Pearson et al. 2009: 26, tab. 2) . Our recent reassessment of the 56 Aubrey Holes interprets them as being sockets for the bluestones on their arrival at Stonehenge (Parker Pearson et al. 2009: 32; Darvill et al. : 1029 , and this coincidence of dates is therefore particularly striking. The fact that the stone-filled ditch formed a barrier that prevented further monoliths from being removed from the Carn Goedog quarry, within a century or less of the bluestones being moved to Stonehenge, raises interesting questions about access to and control of this outcrop and its products.
From the bluestone quarries to Stonehenge
In which directions did stone-dragging teams move the monoliths on leaving the quarries? The hollow way from the platform at Craig Rhos-y-felin leads northwards, in the opposite direction to the Preseli hills and Stonehenge. Yet tributary valleys downstream could have been used to haul monoliths out of this steep-sided valley and onto the higher ground of the plateau at the foot of the Preseli hills. At Carn Goedog, the direction of movement out of the quarry is less certain. Monoliths could have been dragged downhill to the west of the outcrop where the stone-free slope provides a clear run down to the same plateau. Alternatively, monoliths could have been pulled southwestwards up a slight incline (now the route of a post-medieval trackway over the summit of Preseli). Once on the top of the Preseli ridge, monoliths could have been moved westwards along the spine of the hills, past the unspotted dolerite bluestone source of Cerrigmarchogion and Craig Talfynydd.
This route westwards along the top of the Preseli ridge passes within 2km of an Early Neolithic causewayed enclosure at Banc Du -the only one so far confirmed within west Wales -on a promontory to the south of the ridge. Excavation of the Banc Du enclosure's inner ditch in 2005 revealed that it was dug in 3610-3515 cal BC and was recut in 3105-2915 cal BC (Darvill et al. 2005: 22-3; 2007; Darvill & Wainwright 2016: 75-6; Whittle et al. 2011: 526-7) . This latter date broadly coincides with the ending of megalith-quarrying at Carn Goedog and the erection of bluestones in the Aubrey Holes at Stonehenge. It suggests that Banc Du's inner enclosure (c.200m x 150m) was renewed and reused at this time.
Might the Banc Du enclosure, with its extensive views across southwest Wales as far as the isle of Lundy in the Bristol Channel, have been a stopping place for the bluestones? Might they even have been erected here as a large stone circle? This is certainly possible but the current evidence indicates that uprights set within the bank were of timber and not stone (Darvill et al. 2005: 22-3, fig. 7; 2007; Darvill & Wainwright 2016: 75-6) . In addition, a high-resolution magnetometer survey within and around the enclosure failed to reveal any evidence of any likely cultural features other than the enclosure ditches and banks . That said, the poorly magnetic ground conditions at Banc Du are 'not especially conducive to geophysical survey' (Darvill et al. 2012: 40) .
The Early Neolithic causewayed enclosure of Banc Du lies 6km south of an unusually dense concentration of Early Neolithic monuments in the lower Nevern valley (Figure 2 ) that includes portal dolmens (Lynch 1972; Barker 1992 ) and a palisaded enclosure at Dryslwyn (Darvill & Wainwright 2016: 76; Timothy Darvill pers. comm.) . The late fourth millennium BC dates on charcoal from the alluvium at Craig Rhos-y-felin hint at Middle Neolithic activity in the upper reaches of the Nevern valley, so it may be in the headwaters of the River Nevern and its tributaries that one or more monuments might be found where the bluestones were first erected.
The idea that the bluestones were first erected as a stone circle in the locality of their sources (Parker Pearson 2016; Parker Pearson et al. 2016) is not a new one. Almost a hundred years ago, the geologist H.H. Thomas speculated that they had initially been incorporated into a 'venerated stone circle' somewhere in Preseli before making their momentous journey to Salisbury Plain (Thomas 1923: 258) . Around the same time, surveyors from the Royal Commission on Ancient and Historical Monuments in Wales (RCAHMW 1925) recorded the presence of a partial stone circle at Waun Mawn, perched above the source of a tributary of the Nevern river, just 3km west of Carn Goedog and Craig Rhos-y-felin, 2km northwest of Cerrigmarchogion and 3km northeast of Banc Du. Yet no one -either at the time or subsequently -investigated whether Waun Maun might be this former stone circle, potentially the original Stonehenge.
Subsequent researchers such as Grimes (1963: 149-50) were not only unconvinced by the RCAHM's identification of Waun Mawn's stones as the remnants of a stone circle but also considered that any such former bluestone monument should lie on the south side of Preseli, below Carn Menyn, the outcrop that was for so long considered the main source of the bluestones. Now that several sources have been identified on the north side of Preseli, it is time that archaeologists turned their attention again to Waun Mawn. 
